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WHAT IS CLAIMED IS: , 

1. A tubular film, wherein a thermoplastib sheet film 
is wound so that leading and trailing ends/ of said 
sheet film partially overlap each other to form 
overlapping portions, and the overlapping portions are 
connected by heating said wound sheet tLlm for a 
predetermined time. / 

2. The film according to claim 1, wherein said sheet 
film is wound a plurality of number/of times and formed 
into a tubular f ilm by overlaying And welding the 
leading and trailing ends of said film on each other. 

3. The film agfcordlng to claim 1, wherein when the 
leading and ti/eiLlyhh ends of said film are overlayed on 
each other to rorm ^v^rj^c^ing portions, the 
overlapping portions coil or/ a surface of a spirally 
wound tubular film. / 

4. The film according to claim 1, wherein said film 
is formed into a tubulaa^ film by obliquely cutting the 
two ends of said film and overlaying the two ends on 
each other so that the overlapping portions are 
spirally formed. / 

5. The film according to claim 4, wherein said sheet 
film is wound a plurality of number of times and the 
leading and trailing ends are overlayed on each other 
to form a wound/ body. 
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6. A tubular film, wherein a first thermoplastic 
sheet film is wound so that leading and trailing ends 
form overlapping portions, and a second ^thermoplastic 
sheet film is wound on said first sheet/ film so that 
leading and trailing ends form overlapping portions, 
thereby forming a tubular body from yfeaid first and 



/ 



second .sheet films , and 

the overlapping portions of i&aid first and second 
sheet films are connected by heating said tubular body. 
7. The film accp^dAng to claim 6, wherein an adhesive 

ce of sadjfl ; first layer in contact 




is coated on a, 
with said sec 

8. A tubular f ilm\^_&a*ere4.n a thermoplastic sheet film 
is wound to form a wound Jbody so that leading and 
trailing ends of said fillm overlap each other, and said 
wound body is covered ywith a thermoplastic tube and 
heated, thereby connecting the overlapping portions of 
the leading and trailing ends and forming a tubular 
body. 

9. The film according to claim 7, wherein an adhesive 
is coated on a surface of said first layer in contact 
with said second layer. 

10. A tubular film, wherein a thermoplastic sheet film 
is wound ory a non- thermoplastic tube, leading and 
trailing ehds of said film are partially overlayed on 
each otty&r to form a multilayered tubular body, and 
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said tubular body is heated to connect /he overlapping 
portions . 

11. - The film according to claim 10, /wherein an 
adhesive is coated on a surface of ysaid first layer in 
contact with said second layer . 

12. The film according to claiiyiO, wherein said 
tubular body is cooled to a predetermined temperature 



20 



after heated for a 

13. The film ac 
film is made 

14 . A mult] 
thermoplas t ib^tube ^ 



idetermii 



:om 



Layei 



crystal} 
tubule 



id time . 

forcing to c^aim 12, wherein said sheet 
.ine thermoplastic material, 
body, wherein a non- 
:hermoplastic tube are 
overlayed on each other /to form a multilayered tubular 
body, and said multilayered tubular body is heated. 
15. The tubular body/ according to claim 12, wherein a 
primer is coated on >an outer circumferential surface of 
said non- thermoplastic tube or on an inner 
circumferential surface of said thermoplastic tube. 

method of /manufacturing a tubular film, 
comprising the steps of: 

winding a/ thermoplastic sheet film on a columnar 
member, overlaying leading and trailing ends of said 
film on each/other, and fitting a tubular molding 
member on said wound film; and 



& A 
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connecting the overlapping portions ofl said film 
by heating at least said film, thereby fortning said 
sheet film into a tubular film. / 

17. The method according to claim 16, wherein said 
film and said columnar member fitted in said tubular 
molding member are cooled to a predetermined 
temperature after heated. / 

18. The method according to claim yfl.6, wherein a 
thermal expansion coefficient of a/material of said 
columnar member/i s/iarger than a thermal expansion 
coefficient of(_^ma\^eri^3rof said tubular molding 
member . / 

19. The method according to alaim 18, wherein a 
difference between the thermal expansion coefficients 
of the materials of said columnar member and said 
tubular molding member is riot less than 1 x 10" 7 i/'C) . 

20. The method according/to claim 16, wherein a 
difference between an inner diameter of said tubular 
molding member and an outer diameter of said columnar 
member is twice as large as a desired thickness of a 
tubular film at a temperature necessary for heat- 
welding of said sheer film. 

21. The method according to claim 16, wherein a 
material of said dolumnar member is aluminum, and a 
material of said /tubular molding member is stainless 
steel. / 



m # 

- 73 - 



10 



15 



20 



25 



22 . A method of manufacturing a tmbular film, 
comprising the steps of: / 

winding a thermoplastic sheet film 5 to 300 Jim in 
thickness on a columnar member so that leading and 
trailing ends of said film partially overlap each 
other; / 

covering said wound film with a tubular molding 
member whose inner diameter /is larger by not less than 
15 |lm than an otftj^r diameter of said columnar member; 
and / I I 

comeatingj the overlapping portions of said film 
by holding at least said film within a temperature 
range from a melt temperature to a decomposition 
thereof temperature far a predetermined time. 

23. The method according to claim 22, wherein said 
columnar member is sJ hollow member. 

24 . A method of manufacturing a tubular film, 
comprising the steps of: 

winding a thermoplastic sheet film on a columnar 
member, overlaying leading and trailing ends of said 
film on each other, and fitting a tubular molding 
member on said/wound film; and 

placing said film, said columnar member, and said 
tubular molding member in a radio- frequency induction 
heating devi/ce and heating said sheet film, thereby 
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connecting the overlapping portions of the leading and 
trailing ends of said film. / 

25. The method according to claim 24, wherein a 
releasing agent is coated on an inner surface of said 
tubular molding member. / 

26. The method according to claim 24, wherein 
a thermoplastic sheet filny 5 to 300 Jim in 

thickness is wound on said columnar member so that 
leading and tr^iing ends of said film partially- 
over lap eac^i other, / 

saicy tubular molding member has an inner diameter 
larger by' ly\Jti\Jj£&n< an outer diameter of said columnar 
member , and / 

the overlapping portions of said film are 
connected by holding at least said film within the 
temperature range from a melt temperature to a 
decomposition temperature thereof for a predetermined 
time . I 

27. A method of manufacturing a tubular film, 
comprising the steps /of: 

winding a first/ thermoplastic sheet film a 
plurality of number /of times on a columnar member so 
that leading and trailing ends partially overlap each 
other; / 

winding a seaond thermoplastic sheet film a 
plurality of number of times on said wound first sheet 
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film so that leading and trailing/ ends partially 
overlap each other; / 

covering said first and sfecond films with a 
tubular molding member; and / 

connecting the overlapping portions* by heating 
said first and second filnfe to a t emper a ture, at which 
the overlapping portions /are connected, for a 
predetermined time, thereby forming a multilayered 
tubular film. / 

28. The^nethod according to claim 27, further 
compri^simg the sjk^p/of cooling said columnar member, 
said/fi/Lms, and said tubular molding member after the 
heating step. / 

29. A method of /manufacturing a tubular film, 
comprising the steps of: 

winding a /thermoplastic sheet film on a columnar 
member so thaty leading and trailing ends of said film 
partially overlap each other; 

fitting/a thermoplastic tube on said sheet film; 

f ittind a tubular molding member on said 
theinnaoplasuic tube ; and 

connecting the overlapping portions by heating at 
least said sheet film within a temperature range from a 
melt temperature to a decomposition temperature 
thereof / 
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30. The method according to claim 29, further 
comprising the step of cooling sjaid columnar member, 
said film, and said tubular molding member after the 
heating step. / 

31. A method of manufacturing /a tubular film, 
comprising the steps of: / 

fitting a non- thermoplastic tube on a columnar 
member ; / 

winding a thermoplastic/ sheet film on said tube so 
that leading ancr t/railing erids of said film partially 
overlap each 

f ittingfa/tubular molding member on said sheet 
film; and / 

connecting the overiL&pping portions by heating at 
least said sheet film within a temperature range from a 
melt temperature to a decomposition temperature 
thereof . / 

32. The method according to claim 31, further 
comprising the step ok cooling said columnar member, 
said film, and said tubular molding member after the 
heating step. / 

33. A method of manufacturing a tubular film, 
comprising the steps of; 

fitting a non-thermoplastic first tube on a 
columnar member;/ 
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fitting a thermoplastic second tube on said first 
tube ; / 

fitting a tubular molding member on said second 
tube ; and / 

connecting the overlapping portions by heating at 
least said sheet film within a temperature range from a 
melt temperature to a decomposition temperature 
thereof . / 

34. The method according to clfaim 33, further 
comprising the step of cooling/ said columnar member, 
said film, and j£a/d tubular molding member after the 
heating step./ /I / I 

35. An apparatus mr manufacturing a tubular film, 
comprising: / 

a columnar member on Miich a thermoplastic sheet 
film is wound so that leaping and trailing ends of said 
film partially overlap each other; 

a tubular molding member in which said film wound 
on said columnar memberr is fitted; and 

heating means for/ heating at least said film, 

wherein a tubular film is formed by connecting the 
overlapping portions /of said film by heating said film 
by said heating mearys . 

36. A film for a fixing device of an image forming 
apparatus, wherein /said film is formed by thermally 
connecting two ends of a thermoplastic sheet film, and 
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toner on an image carrier is fixed by /pressurizing 
the toner between said film and a press mgmDer, 

37. The film according to claim 36, wherein said 
thermoplastic film consists of a plurality of films, 
and a multilayered film is formed by connecting leading 
and trailing end portions of each of said films . 

38. A film for a fixing device of ai/ image forming 
apparatus, wherein said film is a multilayered tubular 
film formed by conneg^-ng two end portions of each of 
first and second t>fe£fnoplastic shfeet films, and 

toner on an Ymag^-c^rrier is fixed by pressurizing 
the toner between said film an^f a press member. 

39. A film for a fixing devi/re of an image forming 
apparatus, wherein said film/ is a multilayered tubular 
film formed by connecting two end portions of a 
thermoplastic sheet film o/i an outer or inner surface 
of a thermoplastic tube, &nd 

onek on an image cArrier is fixed by pressurizing 




25 



the toner between— said-^f ilm and a press member. 

40. The film according to claim 39, wherein said tube 
is made from a non-thermoplastic material. 

41. A film for a fi&ing device of an image forming 
apparatus, wherein £aid film is a multilayered film 
formed by combining thermoplastic and non-thermoplastic 
tubes , and 



toner on an image carrier is fixed Ipy pressurizing 
the toner between said film and a press member. 

42. The film according to claim 41, wherein a surface 
treatment film for preventing offset of the toner is 
formed on a surface of said multilayeyed film in 
contact with the toner. / 

43. A fixing device of an image forming apparatus, 
wherein a tubular film is formed by/ connecting two end 
portions of a thermoplastic sheet member, said tubular 
film is driven in the form of a clfosed loop by pressing 
said film against depress roller,/ and a carrier which 
carries toner is' ^riserted between said tubular film and 
said press roYleyl thereby fixiiig the toner. 

44. A conveyor/ beltT^wherein /a thermoplastic sheet 
film is wound into a cylindrical film so that leading 
and trailing ends of said fiylm overlap each other to 
form overlapping portions, molding members are arranged 
on inner and outer circumferential surfaces of said 
cylindrical film, and saiya film is formed into a 
tubular belt by heating said film and said molding 
members . / 

45. A conveyor devic^ for an image forming apparatus, 
wherein a thermoplastic sheet film is wound into a 
cylindrical film so tihat leading and trailing ends of 
said film overlap each other to form overlapping 
portions, molding members are arranged on inner and 
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outer circumferential surfaces of said cylindrical 
film, said film is formed :.nto a tubular belt by- 
heating said film and said 
tubular belt is rotated by 
roller. 

46. A fixing device for 



molding members, and said 
a driving roller and a press 



image forming apparatus, 
wherein a thermoplastic sheet film is wound into a 
cylindrical film so that leading and trailing ends of 
said film overlap each other to form overlapping 
portions, molding members /are arranged on inner and 
outer circumferential surfaces of said cylindrical 
film, said t&pm. is formecf into a tubular belt by 
heating said (film andx^aid molding members, said 
tubular Melt/ >s— -rotated py a driving roller and a 
heating rt511er, and imagjb fixing is performed by 
passing an image transfer medium between said heating 
roller and said tubular /belt . 

47. A tubular film, wherein a thermoplastic sheet film 
is wound on a columnar member, leading and trailing 
ends of said film are outtfed against each other, a 
tubular molding member is fitted on said wound film, 
and the butted portions of said film are connected by 

film, thereby forming said sheet 
lm. 



heating at least said 
film into a tubular fi 



48, 



expansion coefficient 



The film according to claim 47, wherein a thermal 



of said columnar member is larger 



- 81 - 



than a thermal expansion coefficient of said tubular 
molding member. / 

49. The film according to claim 47/ wherein when said 
film is in a molten state in the heated state, a 
tubular film with an arbitrary thickness is obtained in 
accordance with a gap between said columnar member and 
said tubular molding member. / 

50. The film according to claim 47, wherein said sheet 
film is formed into a tubular yilm by winding said 
sheet film a plurality of number of times. 

51. The film apdbtding to cyaim 50, wherein said sheet 
film is woundr a /plurality off number of times, and the 
leading and/tr^ilin^xends of said film are butted 
against each other to form a wound body. 

52. The film according fco claim 47, wherein the butted 
portions formed when the two ends of said film are 
butted against each other coil on a surface of said 
tubular f i lm . / 

53. The film according to claim 47, wherein when the 
two ends of said film are obliquely cut and butted 
against each other tto form a tubular film, the butted 
portions are spiralfly formed. 

54. The film according to claim 47, wherein when said 
film is wound once, the butted end faces contact each 
other along the entire circumference. 
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55. The film according to claim 47, wherein an angle 
which the butted end faces form with a film surface is 
90*. I 

56. The film according to claim 47, wherein an angle 
which the butted end faces form with a film surface is 
other than 90* . / 

57. The film according to claim 47, wherein said sheet 
film is made from at least /one material selected from 
the group consisting of thermoplastic polyimide, 
polyetheretherketone, polvethersulf one, and a fluorine 
resin. I 

58. A mempd of manufacturing a tubular film, 
comprising yfthe s*5eps of : / 

wi4$3^ng a thermoplastic sheet film on a columnar 
member ; / 

butting leading and trailing ends of said film 
against each other; / 

fitting a tubular molding member on said wound 
film; and / 

connecting the butted portions of said film by 
heating at least saiii film, thereby forming said sheet 
film into a tubular / film. 

59. The method according to claim 58, wherein a 
thermal expansion coefficient of said columnar member 
is larger than a unermal expansion coefficient of said 
tubular molding member. 
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60. The method according to claim 58,/ wherein when 
said film is in a molten state in the /heated state, a 
tubular film with an arbitrary thickness is obtained in 
accordance with a gap between said cjblumnar member and 
said tubular molding member. 

61. The method according to claim /58, wherein said 
sheet film is formed into a tubular film by winding 
said sheet film a plurality of number of times. 

62. The film according to claim/61, wherein said sheet 
film is wound a plurality of nuirfber of times, and the 
leading and trailing ends of safid film are butted 

s f i 

against each jz$:her to form a wound body. 

63. The metydd according to /claim 58, wherein the 
butted po£fe4onW-formed when /the two ends of said film 
are butted against each otl/er coil on a surface of said 
tubular film. 

64. The method according to claim 58, wherein when the 
two ends of said film are obliquely cut and butted 
against each other to form a tubular film, the butted 
portions are spirally/f ormed. 

65. The method according to claim 58, wherein when 
said film is wound dnce, the butted end faces contact 
each other along the entire circumference. 

66. The method according to claim 58, wherein an angle 
which the butted /end faces form with a film surface is 
90* . 
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67 . The method according tp claim 58, wherein an angle 
which the butted end^f aces/form with a film surface is 
other than 90 * . 

68. The metho<3/^6oefrdin& to claim 58, wherein said 
sheet film is made f roW at least one material selected 
from the group consisting of thermoplastic polyimide, 
po lye there therke tone, /polyethersulf one, and a fluorine 
resin. 




